In this paper parallel algorithms on meshes and pyramids for iconic indexing are presented. Our algorithms are asymptotically superior to previously known parallel algorithms.
it. Given a symbolic picture F (dimension n x n) and a symbolic pattern P (dimension m x m), the proposed algorithms have the following asymptotic execution time on a n x n mesh and an n x n base pyramid. 4.
5.
6.
2.1
The On a n x n mesh sorting can be done in O(n) time using the algorithm of [22] [10] . The same algorithm can be used to complete sorting on a pyramid in O(n) time. 
Compress
where oral(x) is the order of the symbol x. Shifting the pattern one position to the right (or down) corresponds to replacing k by It can be performed on an n x n mesh in O(n.) time and O(log n) time on an n. x n base pyramid.
Merge
Assume that each PE has two records A and B. Given a symbolic picture 1' and a symbolic pattern P (with dimensions n x n and m x m, respectively), we want to detect the occurrences of the pattern P in F.
In the following we make use of the array-like notation F(i, j) (resp, P(i, j)) to denote the (i, j)-th element c,f F (resp. P). Also we will use characters ("a," "b," etc.)
as symbols rather than named objects.
An occurrence of a pattern P can be searched for inside the picture, depending on three different criteria. n-m+land l~l<n-m+l such that F(k,l)a: P(l, 1) and
forl~i~mandl~j~m.
In Figure  8 .
Step 1 and
Step 2 can be completed in O(m) time.
Steps 3 and 4 can be pleted in completed in O(n) time.
Step 5 can be com-O(m2n) time.
Step 5 can also be completed in 0(n2)
by passing the whole image through every PE.
This requires storing the whole pattern in every PE.
The amount of memory required is 0(rn2).
Theorem 4 Type-1 matching can be completed in 0(rn2n) time on a mesh and a pyramid using O(m) memory per PE. It can also be completed in 0(n2) time using 0(rn2) amount of memory.
Type-O Matching
In type-0 matching we are supposed to find out whether the symbols appearing in the pattern also appear in the picture. This can be performed by the algorithm in Figure  9 .
Steps 1, 2, 3, and 4 require O(n), O(n), (1(m) and O(m) time, respectively.
Step 5 requires O(n) time.
Steps 6 and 7 require O(1) time.
Step 8 requires O(n) time on a mesh and O(Iog n) time on a pyramid. Step 3 Step Step 1: [SORT] Sort the elements of the picture 1 and store the result in S' (in a snakelike order).
Step Step 6: X +--C2 (LEFT)
where LEFT represents the left PE in the snakelike order.
Step stage is similar to the one given in Figure  9 . Each of the steps of Figure  9 are performed in an m x m sub- 
